Objective: Utilization of postacute care is associated with improved poststroke outcomes. However, more than 20% of American adults under age 65 are uninsured. We sought to determine whether insurance status is associated with utilization and intensity of institutional postacute care among working age stroke survivors.
Stroke is a leading cause of long-term disability. 1 An estimated 7 million Americans have had a stroke. 2 Approximately 20% of strokes occur among people younger than 65 years (working age). 3 Largely due to lost wages and institutionalization, working age stroke patients account for around half of the estimated $2.2 trillion in US stroke-related cumulative expenditures projected over the next 4 decades. 4 Poststroke rehabilitation or postacute care (PAC) is associated with improved functional outcomes. [5] [6] [7] PAC services occur in a range of settings, from private residences and outpatient facilities to institutional PAC services which include both inpatient rehabilitation facilities (IRFs) and skilled nursing facilities (SNFs). The intensity of institutional PAC varies from at least 3 hours of rehabilitation per day in an IRF to variable amounts of less frequent and intense rehabilitation in an SNF. 8 One out of 5 working age Americans is uninsured, which may affect their probability of undergoing high-cost or high-discretion care. 9 -11 Because there are no broadly accepted clinical standards to guide utilization of institutional PAC (high-discretion) coupled with variation in costs, insurance status may be associated with utilization of institutional PAC among working age stroke survivors. 12, 13 Therefore, we explored the association between insurance status and utilization and intensity of institutional PAC accounting for patient and hospital-level confounders among working age stroke survivors. We hypothesized that privately insured stroke survivors would be more likely to receive institutional PAC and to receive more intense institutional PAC than stroke survivors with Medicaid or uninsured.
METHODS Data source and patients. Data from the
2004 -2006 Nationwide Inpatient Sample (NIS), a nationally representative database of hospital inpatient stays and the largest all-payer inpatient care database, were used. NIS is maintained by the Agency for Healthcare Research and Quality (AHRQ) and was developed as part of the Healthcare Cost and Utilization Project (HCUP). NIS contains both individual and hospitallevel information. Survey weights were not used in the primary analysis.
All patients over the age of 18 and admitted from the Emergency Department (ED) with a primary hospital discharge diagnosis of ischemic stroke and discharged to home, SNF, or IRF were included. Ischemic stroke was identified using International Classification of Diseases (ICD)-9-CM codes 433.x1, 434.x1, and 436. 14 This approach has been previously validated and found to have a positive predictive value of 88% and sensitivity of 74%. 15 To further improve the specificity of this algorithm, we excluded patients who were not admitted from the ED to minimize the impact of the most common misdiagnoses coded as stroke.
14 Stroke patients 65 years of age and above were excluded due to the availability of Medicare. Individuals under the age of 65 are eligible for Medicare after 24 months of Social Security disability insurance. 16 These patients were excluded from our study as their prestroke disability is likely correlated with their utilization of institutional PAC. Patients with insurance such as worker's compensation, CHAMPUS, or missing payer information (n ϭ 150) were also excluded, resulting in a study population that included only privately insured, uninsured, or Medicaid stroke survivors.
Outcome. Utilization and intensity of institutional PAC services were our outcomes of interest. These outcome variables were based on discharge destination derived from UB-92 claims form. The discharge destination field was divided into 3 mutually exclusive categories: 1) home (DISPUB92 1, 6, 8), 2) SNF (DISPUB92 3, 61), and 3) IRF (DISPUB92 62). For the primary outcome, utilization of institutional PAC services, the SNF and IRF categories were combined to form a variable representing any institutional PAC use vs discharge to home. For the secondary outcome, intensity of institutional PAC services, a series of variables representing IRF vs SNF, IRF vs discharge to home, and SNF vs discharge to home were created. Discharge destination was assumed to approximate intensity of institutional PAC based on the estimated number of hours of rehabilitation per day in each setting.
Primary predictor variable. Insurance status was divided into 3 mutually exclusive categories: 1) private insurance, which included commercial carriers, private health maintenance organizations, and preferred provider organizations; 2) Medicaid, which included both fee-for-service and managed care; and 3) uninsured, which included both self-pay and no-charge.
Covariates. Models were adjusted for patient and hospitallevel covariates hypothesized to affect the association between insurance status and institutional PAC utilization and intensity. At the patient level, this included age (18 -48, 49 -54, 55-59, 60 -64) and gender. Patient comorbidity burden was obtained using the Quan implementation of a modified Charlson index (0 -1, 2, 3). 17, 18 Length of stay (0 -3, 4 -5, 6 -8, 9ϩ) and receiving thrombolysis (yes, no) defined by ICD-9-CM 99.10 were included as proxies for stroke severity. Hospital-level variables included teaching status, hospital size (small, medium, large), hospital location (rural, urban), and geographic location (Northeast, Midwest, South, West) as defined by the American Hospital Association. We also calculated hospital-level variables for the annual hospital stroke volume, annual hospital poststroke inpatient mortality, and volume of uninsured stroke patients cared for to account for hospital-level variation in severity, resource availability, and quality of care. These hospital variables were categorized into quartiles based on our study population and thus are not representative of the US stroke population.
Statistical analysis.
Patient and hospital characteristics were calculated by insurance status using descriptive statistics. Utilization of institutional PAC was determined for each insurance group. To evaluate the association between insurance status and institutional PAC utilization and intensity, we fit binomial and hierarchical logistic regression models. In our primary model, we explored utilization of any institutional PAC vs home. We then explored the intensity of rehabilitation by fitting a series of pairwise models for 3 different outcomes based on subsets of our main analysis (IRF vs home, SNF vs home, IRF vs SNF). For each outcome, we first fit an unadjusted model with the primary predictor of insurance status modeled as a series of categorical variables representing Medicaid and no insurance compared to the referent group of private insurance using binomial logistic regression. To account for hospital-level variation, we then fit a hierarchical logistic regression model, with hospital entered as a random effect. We then sequentially added variables to the hierarchical model with insurance status in the following order: individual level variables 1) demographics: age, gender; 2) comorbid illness and stroke severity modified Charlson score, length of stay, and thrombolysis; hospital-level variables 3) hospital factors: size, teaching status, location, annual stroke discharges, and hospital mortality; 4) geographic location; 5) proportion of uninsured working age stroke patients. All covariates were specified a priori. Robust standard errors for fixed effects were estimated using the sandwich-classic method. 19 Statistical analyses were performed using SAS 9.2, using the GLIMMIX procedure.
As race-ethnicity may be an important confounder in the association between insurance status and PAC utilization and intensity, we performed a sensitivity analysis limiting our study population to stroke survivors with reported race and ethnicity. In this analysis, race-ethnicity (Black, Hispanic, Asian or Pacific Islander, and Native American compared to the referent group of non-Hispanic white) was added to the group of demographics considered and the primary model of any institutional PAC compared with discharge to home was re-evaluated. Finally, we completed a secondary analysis to ensure that excluding the survey weights did not bias the estimates by performing a nonhierarchical logistic regression model using the design-based survey weights from the NIS.
Standard protocol approvals, registrations, and patient consents. This study was approved by the University of Michigan Institutional Review Board.
RESULTS From 2004 to 2006, the NIS contained 73,077 ischemic stroke hospitalizations with age at admission less than 65 years. Of these hospitalizations, 56,577 were uninsured, privately insured, or Medicaid enrollees, and 41,805 were discharged to home or institutional PAC. From these, 33,917 were admitted from the ED and comprised the final study population. Of these patients, 19.3% were uninsured and 19.8% had Medicaid. Patients were most commonly discharged to home (77.3%), while 14.8% and 8.0% were discharged to an IRF or an SNF, respectively.
Characteristics of the study population by insurance status are presented in table 1. Medicaid enrollees were more likely to be female and had more comorbidities as measured by the modified Charlson score than privately insured stroke survivors. Fortynine percent of working age stroke survivors were admitted to hospitals in the South. Medicaid and uninsured stroke survivors were more likely to be admitted to urban hospitals than privately insured stroke survivors. Abbreviation: IQR ϭ interquartile range. 2, 20 Second, as a result of the Patient Protection and Affordable Care Act, the United States is preparing to add 16 million more Medicaid beneficiaries by 2019,the vast majority of whom will be uninsured adults without dependents. 21 Our results suggest a mixed outlook for these new Medicaid enrollees. On one hand, this health care reform will likely result in increased utilization of institutional PAC among stroke survivors, but on the other hand, the rehabilitation may be less intense than if they were privately insured.
Among stroke survivors with Medicaid who utilized institutional PAC, 51% were discharged to an SNF compared to 27% of the privately insured. Reasons for the greater utilization of SNFs among stroke survivors with Medicaid are unknown. One possibility is that Medicaid reimbursement policies incentivize utilization of an SNF rather than the more expensive IRF. Based on Medicare payments, utilization of an IRF leads to an average of $24,219 more spending than if discharged home and an average of $10,121 more spending than if discharged to an SNF. 13 In general, Medicaid reimbursement is lower than Medicare and private insurance, potentially creating a disincentive for IRFs to admit these stroke survivors. 22 The association between reimbursement and intensity of institutional PAC has been shown among Medicare beneficiaries. 23, 24 A second potential explanation for the increased utilization of an SNF compared to an IRF among stroke survivors with Medicaid is the possibility that they have greater preexisting disability and are thus better candidates Abbreviations: AOR ϭ adjusted odds ratio; CI ϭ confidence interval; IRF ϭ inpatient rehabilitation facility; OR ϭ odds ratio; SNF ϭ skilled nursing facility. a Adjusted for age, gender, modified Charlson score, length of stay, thrombolysis, hospital teaching status, hospital size, hospital location, annual hospital stroke volume, hospital stroke mortality, hospital geographic location, proportion of hospital stroke patient population uninsured.
for utilization of an SNF. 25 In our study population, stroke survivors with Medicaid had greater comorbidity as measured by the Charlson comorbidity index, but comorbidity and stroke severity measures were not confounders of the association between Medicaid and intensity of institutional PAC (data not shown). However, given our absence of a measurement of prestroke disability and crude measures of stroke severity and comorbidities due to the data available in the NIS, we cannot exclude that residual confounding by disability or severity may explain some of the association between Medicaid and intensity of institutional PAC.
Differences in utilization and intensity of PAC may partially explain the greater decline in quality of life and functional status experienced by uninsured and Medicaid stroke survivors compared with privately insured or Medicare recipients. 26, 27 Although no definitive trials address the impact of rehabilitation intensity on poststroke outcomes, the available evidence suggests that IRF utilization is associated with better outcomes than SNF utilization. 13, 28, 29 A systematic review showed that organized and coordinated postacute inpatient rehabilitation care following an acute stroke is associated with decreased mortality and dependence compared to alternative forms of rehabilitation. 7 Furthermore, another study found that among stroke survivors who were candidates for either an SNF or an IRF, survivors discharged to an SNF were more likely to be dead or institutionalized at 120 days. 13 In our study, IRF utilization was assumed to be more intense rehabilitation than SNF based on the duration of daily rehabilitation. 30 However, there was no information available about the length of stay, which may be longer in an SNF than IRF, or quality of rehabilitation that the stroke survivors received in SNFs or IRFs. More research is needed to understand the role of utilization and intensity of PAC on poststroke outcomes and on identified disparities in stroke outcomes by insurance status. Additionally, we did not explore variation in home health care or outpatient rehabilitation because the NIS dataset does not distinguish home rehabilitation from other types of home health care services or contain information about outpatient services. Further study is needed to explore the utilization of PAC among the over 75% of stroke survivors who are discharged home.
Several limitations of this study warrant discussion. The accuracy of NIS discharge destination field has not been determined. We expect that there is some misclassification of discharge location but we do not expect that this misclassification is related to insurance status. 31 If true, the results would tend to be biased toward the null. Despite the high sensitivity and positive predicative value of the ICD-9-CM codes used to identify the stroke discharge, it is unknown if insurance status influences ICD-9-CM coding of ischemic stroke. If this is the case, the association between insurance status and PAC may be biased. Racial and ethnic information is not available for every patient in the NIS due to selective reporting by states. It is possible that race-ethnicity may confound the observed associations. However, we found no evidence of confounding in a sensitivity analysis limited to stroke survivors with reported race and ethnicity. Markers of stroke severity such as the NIH Stroke Scale that are important predictors of institutional PAC utilization were not available in the NIS dataset. Length of stay and tissue plasminogen activator administration were used as proxies for stroke severity although they likely account for only a moderate proportion of the variation in severity. The Charlson comorbidity index was used as a measure of comorbid illness and while it accounts for a large number of comorbidities, not all potentially relevant comorbidities are included and the severity of comorbidities is not accounted for. In addition to insurance status, other factors have been shown to influence utilization of PAC services, including proximity to PAC, family preferences and family support, discharge planning, and referral systems and practice pattern of providers, which were not available in our dataset. 32, 33 Finally, this study was limited to those younger than 65; PAC utilization may be different for Medicare recipients and requires further study.
Nearly 40% of working age stroke survivors are uninsured or have Medicaid. The results of this study suggest differences in utilization and intensity of institutional PAC for working age stroke survivors based on their insurance status. Compared to the privately insured, stroke survivors with Medicaid were more likely while uninsured stroke survivors were less likely to utilize any institutional PAC. Stroke survivors with Medicaid and without insurance who received institutional PAC received less intense PAC. In light of the impending significant increase in Medicaid enrollees, more research regarding the impact of utilization and intensity of PAC on identified poststroke outcome disparities, particularly among working age stroke survivors, is needed.
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